











































 'HOLYHU\ LQ UHDO WLPH OLYH SURJUDPV
7KH YLGHR PDWHULDO LV FRGHG LQ 03(*
7UDQVSRUW6WUHDPIRULWVWUDQVIHUWRWKHGHV
WLQDWLRQ E\ D GDWD OLQN2Q WKH RWKHU HQG
RIWKHOLQNLW LVFRQQHFWHGWRDGHFRGHUWR
GHFRGHWKHGDWDVWUHDPRQEDVHEDQG




















DSWDWLRQ WR H[LVWLQJ WHFKQRORJLHV 7KLV
GDWD H[FKDQJH IDFLOLWDWHV FUHDWLRQ RI QHZ
DSSOLFDWLRQV
 'DWDGHOLYHU\RQWKHVDPHYLGHRQHWZRUNV








ZLWK WKHPRGHOVZKLFKGLIIHU IURP WKHJHQHUDO
PRGHOLQRUGHUWRDGDSWVSHFLDOVHUYLFHVDQGWKH



























FRPSOH[ DQG YDULHG VHDUFKHV PD\ EH FDUULHG
RXWE\DXWKRUGHVFULSWLRQSHUPLWVHWF$QRWKHU















FRGH 9,6$1 ,62  WHFKQLFDO UHSRUWV


















$W SUHVHQW GLVWULEXWRUV VHQG WDSHV RU GLVFV
ZLWKVHULHVFRQWHQW7KLVFRQWHQWLVXVXDOO\YLGHR
PDWHULDO DQG WZR DXGLRV RULJLQDO VRXQG DQG
QDWXUDO2ULJLQDOVRXQGLVWKDWFRUUHVSRQGLQJWR
GLDORJLQWKHODQJXDJHRIWKHILOPZKLOHQDWXUDO


























 6XEWLWOLQJ IRU WKH GHDI FORVHG FDSWLRQ
,QFRQWUDVWWRWKHDERYHWKHWH[WGRHVQRW
IRUPSDUWRIWKHLPDJHDQGLVVKRZQRQWKH
VDPH UHFHSWRU DV WKH YLHZHU GHVLUHV ,W LV










































RWKHU IRUPDWV 6\VWHP& RU 6\VWHP' DW WKH
VDPHWLPHGDWDFDQEHFRPSLOHGDV');3GRFX
PHQW IRU GLUHFW GLVWULEXWLRQ RU WUDQVFRGLQJ WR



















7KH VWDQGDUG SURYLGHVPRUH ILHOGV LQ RUGHU WR






















































DQG WKHGXUDWLRQDWWULEXWH WR WKHFRUUHVSRQGLQJ
RIIVHWXVXDOO\RQO\IHZVHFRQGVPRUH
/LYH3URJUDPV
$V PHQWLRQHG DERYH SURGXFHUV XVXDOO\ PDNH
SURJUDPV IRU GLIIHUHQW FKDLQV QRW RQO\ VWRUHG
SURJUDPVEXWDOVROLYHSURJUDPV&OHDUH[DPSOHV
DUH LQWHUQDWLRQDO VSRUWV HYHQWV ZKHUH IURP D
VRXUFHVWDWLRQLPDJHVDUHVHQWWRGLIIHUHQWFKDLQV
RUEURDGFDVWLQJFRPSDQLHVDVLVVKRZQLQ)LJXUH
 &KDLQV ORZHU WKH VLJQDO QRUPDOO\ VDWHOOLWH
WRSODFH FRQWHQW LQ WKH HPLVVLRQ V\VWHP IRU LWV
















































FRVWV DQG LQJHQHUDO KHDGLQJV DUHXVXDOO\
SRRUHUWKDQLQWHUQDWLRQDOEURDGFDVWLQJ
 7LWOLQJ 3URGXFWLRQ*UDSKLFV DUHPDGH LQ
VWDWLRQVE\WHPSODWHVWKHVHWHPSODWHVKDYH
DIL[HGFRQWHQWDQGDQRWKHUYDULDEOH)L[HG

























DQGKDVEHHQ LQXVH IRU D ORQJSHULRGRI WLPH
WKHSUREOHPRFFXUVZKHQLWLVQHFHVVDU\WRDGDSW
FRQWHQWWRHDFKRIWKHGLIIHUHQWWHFKQRORJLHV,I













3URGXFWLRQ VRXUFHV GR QRW DOZD\V SURYLGH WKLV
GDWDDQGLIWKH\GRWKH\DUHLQYDU\LQJIRUPDWV
XVLQJGLIIHUHQWFRPPXQLFDWLRQFKDQQHOVIRUHDFK
HYHQW&KDQQHOVKDYH WR DGDSW WKHLU HTXLSPHQW
DQGFRPPXQLFDWLRQV LQHDFKSURJUDPRUHYHQW
ZKLFKQHHGWKLVW\SHRIGDWDLQVXFKDZD\WKDW
WKH\ PXVW FRQWLQXRXVO\ GHYHORS LQWHUIDFHV IRU





































































HQFRGHG XVLQJ )(& FRGHV 5HSHWLWLRQV RI WKH
V\PEROVVKLSPHQWJXDUDQWHHWKHLQWHJULW\RIWKH
ILOHDWWKHH[SHQVHRIHIIHFWLYHEDQGZLGWKORVV






SRUW )/87( 7 3DLOD  EDVHG RQ$/&


























IRUPDW ZLWK WKH FRPPXQLFDWLRQ OLQN DQG SD
UDPHWHUV WRXVHGXULQJ WKHHYHQW%URDGFDVWLQJ













LQFUHDVH SURGXFWLRQ FRVW DQG DUH QRW QRUPDOO\
XQGHUWDNHQ LQ OLYH UHWUDQVPLVVLRQV 1HFHVVDU\




















)RU WKLV W\SH RI ZRUN FUHDWLRQ RI D WHDP
FRPSRVHGRISURGXFHUVFKDLQVFRPPXQLFDWLRQ


























ƕ 'DWD ¿OWHULQJ IRU FDVHV LQ ZKLFK
FKDQQHOV GR QRWZDQW WR UHFHLYH WKH
VKRZHURIGDWDVRPHNLQGVRIHYHQWV
PD\JHQHUDWH









& &RPPXQLFDWLRQV 7KH FRPPXQLFDWLRQV
FKDQQHOEHWZHHQWKHGLIIHUHQWSDUWLHVVKRXOG








$ $VVLVWDQFH WR FRPPHQWDWRUV ,Q FHUWDLQ
HYHQWV FRPPHQWDWRUV KDYH VFUHHQV ZLWK
GDWDDWWKHLUGHVNVZKLFKDVVLVWWKHPGXULQJ

































































,Q WKLV VHFWLRQ WKHFRQYHQLHQFHRUQRWRIHDFK















HYHQWV LQ SROLWLFV 'DWD DUH JHQHUDWHG E\
HDFKRUJDQLVP,Q6SDLQWKHUHDUHDW OHDVW
 HOHFWLRQV HYHU\ IRXU \HDUV (XURSHDQ
QDWLRQDO6HQDWHUHJLRQDODQGORFDOHOHF











$ )LOH WUDQVPLVVLRQ )RU GHOLYHU\ RI ;0/
GRFXPHQWVWKHWUDQVPLVVLRQPRGHOZKLFK
LVXVHGPXVWEHWDNHQLQWRDFFRXQW
ƕ &RQWULEXWLRQ )RU GHOLYHU\ RI LQIRU











ƕ 'LVWULEXWLRQ )RU LQIRUPDWLRQ GHOLY
HU\IURPRQHFHQWUH WRPDQ\UHFHLY
HUV ,W LV WKH W\SH RI RQH WR PDQ\
WUDQVPLVVLRQV$FOHDUH[DPSOHPLJKW
EH GHOLYHU\ RI WKH ¿QDO:LPEOHGRQ
WHQQLVPDWFKLQZKLFKWKHUHDUHODUJH
TXDQWLWLHV RI UHFHLYLQJ VWDWLRQV WKDW
QHHG LQIRUPDWLRQ )RU WKLV FDVH WKH
XVHRI)/87(73DLODLVSUR
SRVHGZLWKDUHWXUQOLQHE\,QWHUQHW
VR WKDW FKDLQVZKLFK GR QRW UHFHLYH
LQIRUPDWLRQ FDQ DVN IRU UHWUDQVPLV
VLRQRIGDWD
ƕ %URDGFDVWLQJ ,Q RUGHU WR VHQG ¿OHV
IURPDEURDGFDVWLQJFKDLQWRYLHZHUV








% 'LVWULEXWLRQDQGFRQWHQW ILOWHULQJ ,QSUR
GXFWLRQDVZHOODVUHFHSWLRQGHSHQGLQJRQ



























& &RPPXQLFDWLRQV 7KH PHGLXP SURSRVHG














































































REWDLQHG IURPXQLRQRI WKHGLIIHUHQW ILOHV
ZKLFKZLOOEHDEVRUEHGRQWKHYLGHRVWUHDP
$W WKH GHVWLQDWLRQ VWDWLRQ WKH V\VWHPPXVW
SURFHVVWKHFRQWHQWZKLFKDUULYHVWRJHWKHUZLWK













$V VKRZQ LQ )LJXUH  WKH;0/ HQWUDQFH
JHQHUDWHVDFRQWLQXRXVVWUHDPRIGDWDE\;0/
ILOHV7RJLYHWKHV\VWHPPRUHPRGXODULW\LW LV
















IRU WKDW SDUWLFXODU FRXQWU\ 7KH RXWSXW VLJQDO
SURJUDPVLJQDOLQWKHRULJLQDOSURGXFWLRQFHQWHU
QRUPDOO\FRQWDLQVWKHJUDSKLFHOHPHQWVSUHVHQWHG
LQ WKH ODQJXDJH FRQVLGHUHG WKH PRVW LQWHUQD
WLRQDO(QJOLVK
7KH SUREOHP FUHDWHG E\ WKLV ³GLUW\´ VLJQDO
LQ WKHGLIIHUHQWEURDGFDVWHUV LVGRXEOH2QRQH
KDQGWLWOHDGDSWDWLRQSURGXFHVWKHVXSHUSRVLWLRQ

























WKH RXWSXW WUDQVSRUW VWUHDP WRJHWKHU ZLWK WKH
YLGHRZLWKRXWWLWOLQJDQGWKHLQWHUQDWLRQDODXGLR





















FDWLRQRI HDFKKHDGLQJZKLOH LQ HPLVVLRQRQO\
WKHLGHQWLILHUDEVRUEHGLQWKHYLGHRVLJQDOLVVHQW
%DUEHUR	3pUH]
 3UHSURGXFWLRQ )LOHV DUH GLVWULEXWHG WR
FKDLQVZKLFKFDUU\RXWWUDQVODWLRQRIHDFK
RI WKH VXEWLWOHV LQ WKH ODQJXDJHV GHVLUHG
LQIRUPDWLRQ DV IDU DV HQWU\ WLPH IRU HDFK
VXEWLWOHLVRQO\RQHUHIHUHQFHQHYHUDUHDO
GDWD VLQFH LW LV D OLYH SURJUDP WKLV GDWD
FDQYDU\7KH');3¿OHFRQWDLQVDOOQHF
HVVDU\LQIRUPDWLRQZLWKWKHH[FHSWLRQWKDW
¿HOGV EHJLQ DQG HQG LV SXUHO\ WHQWDWLYH











S[POLG ´VXEW´EHJLQ ´V´HQG ´V´GXUDWLRQ ´V´+HOOR)LJDUR
S!GLY!








S[POLG ´VXEW´EHJLQ ´V´HQG ´V´GXUDWLRQ ´V´
+ROD)tJDUR
S!GLY!








PDQ\ WLPHVE\)/87(SURWRFRO WR DYRLG
WUDQVPLVVLRQHUURUV'HOD\LQDXGLRRUYLG
HR LVXVXDOO\TXLWH WURXEOHVRPH LQ VXFKD
ZD\ WKDW GHV\QFKURQL]DWLRQ EHWZHHQ DX
GLRYLGHRLVSURGXFHGWKLVPDUJLQLVXVX
DOO\ P6 LQ WKH FDVH RI KHDGLQJV WKLV
GHOD\ LVQRWDVVWULFWDQGDOPRVWDVHFRQG
FDQEHZDLWHGZLWKRXWWKHYLHZHUQRWLFLQJ














6KRZLQJ WKH WH[W ³(VWiV VROR"´ IRU DQRWKHU
WZRVHFRQGV







S[POLG ´VXEW´EHJLQ ´V´HQG ´V´GXUDWLRQ ´V´
+ROD)tJDUR
S!GLY!



























OLQHV ZKLFK DUH QHFHVVDU\ IRU SURJUDP EURDG
FDVWLQJ7KLVORZHULQJRIFRVWQRWRQO\EHQHILWV
EURDGFDVWLQJFRPSDQLHVEXWDOVRXVHUVZKRFDQ















:&  7LPHG WH[W PDUNXS ODQJXDJH
770/  ± 'LVWULEXWLRQ IRUPDW H[FKDQJH
SURILOH');3
$GDPVRQ % %RUPDQQ & +DQGOH\ 0 	
0DFNHU -  1HJDWLYHDFNQRZOHGJPHQW
1$&.RULHQWHG UHOLDEOH PXOWLFDVW 1250
SURWRFRO
%DUEHUR -0	3pUH]0% 0XOWL
ODQJXDJH RSHUD VXEWLWOLQJ H[FKDQJH EHWZHHQ





































1HXPDQQ & 5  /DUJH VFDOH FRQWHQW
GLVWULEXWLRQ SURWRFROV 6,*&200 &RPSXWHU
&RPPXQLFDLWRQ5HYLHZ






%%& 7HFKQRORJ\  6WDQGDUG PHGLD H[
FKDQJHIUDPHZRUN60()GDWDPRGHOYHUVLRQ
7HFKQLFDOUHSRUW
